Abstract: We analysed (i) the gender difference in cycling speed and (ii) the age of winning performers in the 508-mile "Furnace Creek 508". Changes in cycling speeds and gender differences from 1983 to 2012 were analysed using linear, non-linear and hierarchical multi-level regression analyses for the annual three fastest women and men. Cycling speed increased non-linearly in men from 14.6 (s = 0.3) km · h(-1) (1983) to 27.1 (s = 0.7) km · h(-1) (2012) and non-linearly in women from 11.0 (s = 0.3) km · h(-1) (1984) to 24.2 (s = 0.2) km · h(-1) (2012). The gender difference in cycling speed decreased linearly from 26.2 (s = 0.5)% (1984) to 10.7 (s = 1.9)% (2012). The age of winning performers increased from 26 (s = 2) years (1984) to 43 (s = 11) years (2012) in women and from 33 (s = 6) years (1983) to 50 (s = 5) years (2012) in men. To summarise, these results suggest that (i) women will be able to narrow the gender gap in cycling speed in the near future in an ultra-endurance cycling race such as the "Furnace Creek 508" due to the linear decrease in gender difference and (ii) the maturity of these athletes has changed during the last three decades where winning performers become older and faster across years. 
Introduction
Ultra-endurance races are mainly held in swimming (Eichenberger, et al., 2012a (Eichenberger, et al., , 2012d (Eichenberger, et al., , 2013 Fischer, Knechtle, Rüst, & Rosemann, 2013) , cycling (Knechtle, Enggist, & Jehle, 2005; Knechtle, Wirth, Knechtle, Rüst, Rosemann, & Lepers, 2012b; Zingg, Knechtle, Rüst, Rosemann, & Lepers, 2013a) , running (Eichenberger, Knechtle, Rüst, Rosemann, & Lepers, 2012b; Hoffman, 2010; Hoffman & Wegelin, 2009) , and triathlon (Herbst, et al., 2011; Lepers, 2008; Lepers, & Maffiuletti, 2011; Rüst, Knechtle, Knechtle, Rosemann, & Lepers, 2012b) .
Over the last decades, the gender difference in ultra-endurance performance -defined as any endurance performance lasting for six hours or longer (Zaryski, & Smith, 2005 ) -was of particular interest in ultra-running (Bam, Noakes, Juritz, Dennis, 1997; Cheuvront, Carter, Deruisseau, & Moffatt, 2005; Coast, Blevins, & Wilson, 2004; Hoffman, 2008) . Several studies addressed the question whether the gender difference in running performance would decrease with increasing race distance (Bam, Noakes, Juritz, & Dennis, 1997; Cheuvront, Carter, Deruisseau, & Moffatt, 2005; Coast, Blevins, & Wilson, 2004; Hoffman, 2008; Speechly, Taylor, & Rogers, 1996) . Some data suggested that women matched with men for running performance in 42.2km or 56km distances were able to run faster than men in longer distances such as 96km (Bam, Noakes, Juritz, & Dennis, 1997; Speechly, Taylor, & Rogers, 1996) .
The gender difference in ultra-endurance performance seemed to be influenced by the duration (Knechtle, Knechtle, & Lepers, 2011a; Rüst, Knechtle, Knechtle, Rosemann, & Lepers, 2012d; and the locomotion mode (Lepers, 2008; Lepers, & Maffiuletti, 2011) of the performance. Coast, Blevins, and Wilson (2004) compared the world's best running performances from 100m to 200km. Men were ~12.4% faster than women and longer running distances were associated with greater gender differences. In ultra-triathlons, the world's best men were ~19% faster than the world's best women in Double Iron and Triple Iron, and ~30% faster in Deca Iron ultra-triathlon (Knechtle, Knechtle, & Lepers, 2011a) . With increasing length of an ultra-triathlon distance, the world's best women became slower compared to the world's best men.
The changes in gender differences in performances across time in ultra-endurance events have been examined for different disciplines. There seemed to be differences in the gender difference in performance depending upon the locomotion mode. In ultra-distance swimming, women might achieve similar performances compared to men in both indoor pool swimming (Eichenberger, et al., 2012c) and open-water swimming (Eichenberger, et al., 2012a) . Indeed, in the 35km 'Manhattan Island Marathon Swim', the ten fastest women were faster than the ten fastest men . In running, race times of women improved relative to men in 161km ultra-marathons held through the 1980s in North America (Hoffman, 2010) . Over the past two decades, race times were stable with the fastest women running ~20% slower than the fastest men (Hoffman, 2010) . Similar results were reported for the 78km 'Swiss Alpine Marathon', where the gender difference in performance decreased from 22% (1998) to 17% (2011) (Eichenberger, Knechtle, Rüst, Rosemann, & Lepers, 2012b) . Obviously, women seemed to be able to close the gender gap for certain disciplines such as ultra-swimming and in shorter ultra-running distances.
For cycling, however, little is known regarding the gender difference in performance (Pozzi, Knechtle, Knechtle, Rosemann, Lepers, & Rüst, 2014; Schumacher, Mueller, & Keul, 2001; Zingg, Knechtle, Rüst, Rosemann, & Lepers, 2013a) . Schumacher, Mueller and Keul (2001) studied race results of the World Track Cycling Championships in 200m, 1,000m, individual and team pursuit races for elite and junior athletes and reported a gender difference of 11 (s=1.8) % for all disciplines and ages.
Considering ultra-cycling, the gender difference in performance has mainly been investigated in the 180km cycling split in long-distance triathlons such as 'Ironman Hawaii' (Lepers, 2008; Lepers, & Maffiuletti, 2011) . The gender difference in the 180km cycling performance in 'Ironman Hawaii' ranged between 12.7 (s=2.0) % (Lepers, 2008) and 15.4 (s=0.7) % (Lepers, & Maffiuletti, 2011) . Drafting (i.e. cycling in a close group in order to reduce the overall effect of drag) is forbidden in 'Ironman Hawaii'. However, women seemed not to profit from drafting. In a 24-h cycling draft-legal event, the sex difference for the fastest finishers was ~20% (Pozzi, Knechtle, Knechtle, Rosemann, Lepers, & Rüst, 2014) . The present study intends to investigate the gender difference in cycling speed of winning performers in a non-drafting ultra-cycling race, the 508-mile 'Furnace Creek 508'. The 'Furnace Creek 508' is named after the total length of its course of 508miles (818km) and the location of its midpoint near Furnace Creek in California. The 'Furnace Creek 508' is an ultra-cycling race taking place since 1983 in Southern California, USA. This race was once a qualifying event for the 'Race across America' (RAAM), the longest non-stop ultra-cycling race in the world.
Apart from the gender difference, the age of peak endurance performance is of interest for athletes to plan a career (Eichenberger, Knechtle, Rüst, Rosemann, & Lepers, 2012b; Hunter, Stevens, Magennis, Skelton, & Fauth, 2011; Rüst, Knechtle, Knechtle, Rosemann, & Lepers, 2012b; Schulz, & Curnow, 1988) . In marathon running, the age of peak performance was ~30 years for both women and men (Hunter, Stevens, Magennis, Skelton, & Fauth, 2011) . Ultraendurance performances, however, are achieved at higher ages. Eichenberger, Knechtle, Rüst, Rosemann, and Lepers (2012b) found at the 78km 'Swiss Alpine Marathon' an unchanged age of peak running performance of 38 (s=5) years for the top ten men but an increase from 32 (s=5) years to 39 (s=6) years in women. Male top ten Ironman triathletes competing in 'Ironman Switzerland' with 33 (s=3) years were of the same age like women with 34 (s=4) years (Rüst, Knechtle, Knechtle, Rosemann, & Lepers, 2012c) . Across years, however, the age of peak Ironman performance remained unchanged 31 (s=3) years for the annual top ten men but increased from 30 (s=4) to 36 (s=5) years in women. In ultra-triathlon, Knechtle, Rüst, Knechtle, Rosemann and Lepers (2012b) showed no change for the fastest men in Triple Iron ultra-triathlon and Deca Iron ultra-triathlon between 1992 and 2010. The age of peak performance was 35.8 (s=4.5) years in Triple Iron and 38.0 (s=6.8) years in Deca Iron ultratriathlon.
To date, no study investigated the gender difference in cycling speed and the age of winning performers in a non-drafting ultra-cycling race. In particular, no study investigated these changes across time. The first aim of the present study was to analyse the changes in cycling speed in the 'Furnace Creek 508' from 1983-2012. The second aim was to identify the age of winning performers. Based upon recent reports that the gender difference was higher in ultramarathon races (Knechtle, Knechtle, & Lepers, 2011a; Rüst, Knechtle, Knechtle, Rosemann, & Lepers, 2012b) compared to marathons, we firstly hypothesized that men would be considerably faster in ultra-cycling than existing reports on cycling split performances in triathlon (Lepers, 2008; Lepers, & Maffiuletti, 2011) and duathlon (Rüst, et al., 2013a) .
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Secondly, we hypothesized that the age of peak ultra-cycling performance would be at a higher age than reported for marathoners.
Materials and methods

Ethics and data sampling
The present study was approved by the Institutional Review Board of St. Gallen, Switzerland, with a waiver of the requirement for informed consent given that the study involved the analysis of publicly available data. The data set was obtained from the race website www.the508.com of 'Furnace Creek 508'. All race results were complete from 1983 to 2012.
In 2013, the race was not held over the full distance.
The race
The 'Furnace Creek 508' is an ultra-marathon cycling race held annually in Southern 
Data analysis
Race times and ages of all cyclists who ever participated in the 'Furnace Creek' between 1983 and 2012 were analysed. Data were available from 836 athletes, including 750 men and 86 women who had successfully finished. Race times were converted to cycling speed (km·h −1 )
prior to analysis by calculating [race distance] / [race time]. To examine the changes over time in cycling speed, the sex difference in cycling speed and the age of peak cycling speed, the cycling speed and the age of the annual female and male winners and the annual top three women and men were determined. The gender difference was calculated using the equation 1983, 1985, 1988-1997, 2000, 2004, and 2009. Additionally, the performance of the overall first ever, the overall top three ever and the overall top ten women and men ever were analysed.
Statistical analysis
Each set of data was tested for normal distribution and for homogeneity of variances prior to statistical analyses. Normal distribution was tested using a D'Agostino and Pearson omnibus normality test and homogeneity of variances was tested using a Levene's test. Trends in participation were analysed using regression analyses with linear and exponential growth equation models. For each set of data (e.g. each age group), both models were compared using Akaike's Information Criteria (AICc) to determine the model with the highest probability of correctness. Single and multi-level regression analyses investigated changes in cycling speed, in sex difference in cycling speed and in the age of the winning performers. A hierarchical regression model avoided the impact of a cluster-effect on results where a particular athlete finished the race more than once. Regression analyses for cycling speed and sex difference in cycling speed were corrected for age of the athletes to prevent a misinterpretation of the 'age-effect' as a 'time-effect' since age is an important predictor variable in ultra-endurance performance such as 100km ultra-marathon running (Knechtle, Knechtle, Rosemann, & Lepers, 2010b) . The regression models for cycling speed and sex difference in cycling speed were also corrected with environmental temperatures (i.e. the lowest, the median and the highest air temperature during every race) since environmental conditions such as extreme heat may impair endurance (Abbiss, et al., 2010; Pfeiffer, & Abbiss, 2011) and ultra-endurance performances (Parise, & Hoffman, 2011; Wegelin, & Hoffman, 2011) . Historical weather data with ambient air temperatures for the daily lowest, the median and the daily highest temperatures during the race were retrieved from www.almanac.com/weather/history (Table 1) . Since the changes in gender differences in endurance performance are assumed to be non-linear (Reinboud, 2004) , we additionally calculated the non-linear regression model. When the best-fit model was non-linear (i.e.
polynomial) regression, we compared the non-linear to the linear model using AIC and F-test in order to show which model would be the most appropriate to explain the trend of the data.
To find significant differences between two groups a Student's t-test with Welch's correction was used in case of significant different variances between the groups. Statistical analyses were performed using IBM SPSS Statistics (Version 19, IBM SPSS, Chicago, IL, USA) and GraphPad Prism (Version 5, GraphPad Software, La Jolla, CA, USA). Significance was accepted at P<0.05 (two-sided for t-tests). Data in the text are given as mean ± standard deviation (s).
Results
A total of 1,321 cyclists started in the race including 1,172 men (88.8%) and 149 women (11.2%). Of the starters, 836 (62.2%) cyclists finished successfully the race within the time limit. Among the finishers, 750 (89.9%) were men and 86 (10.1%) were women. The number of female and male finishers increased exponentially (Figure 1 ).
Changes in cycling speeds across years
For the annual fastest women (Figure 2A ), cycling speed remained stable at 23.6 (s=2.5) km·h −1 (P>0.05) across years (Table 2 ). For the annual three fastest women ( Figure 2B ), cycling speed increased from 11.0 (s=0.3) km·h −1 (1984) to 24.2 (s=0.2) km·h −1 (Table 2 ). In the annual fastest men ( Figure 2C ), cycling speed increased from 14.9 km·h −1 to 27.7 km·h −1 (Table 2 ). For the annual three fastest men ( Figure 2D ), cycling speed increased from 14.6 (s=0.3) km·h −1 to 27.1 (s=0.7) km·h −1 (Table 2 ). The changes in cycling speeds were nonlinear in the annual fastest women (i.e. polynomial regression 3 rd degree), in the annual fastest men (i.e. polynomial regression 5 th degree), in the annual three fastest men (i.e. polynomial regression 4 th degree) and in the annual three fastest women (i.e. polynomial regression 5 th degree) (Table 3) .
Changes in gender differences over time
The gender difference in performance for the annual fastest cyclists ( Figure 3A ) remained unchanged at 14.3 (s=8.2) % (P>0.05) ( Table 4 ). For the annual three fastest finishers ( Figure   3B ), the gender difference in performance decreased linearly from 26.2 (s=0.5) % (1984) to 10.7 (s=1.9) % (2012) ( Table 5 ). Figure 4 presents the cycling speeds of the fastest women and men ever, the top three women and men ever and the top ten women and men ever. The fastest woman ever achieved a cycling speed of 28.41 km·h −1 and the fastest man ever of 30.0 km·h −1 with a gender difference of 5.3%. For the top three ever cyclist, the cycling speed was 27.7 (s=0.6) km·h Age of the person who produced the best performance in any given year
The fastest finishers ever
The age of peak performance of the annual fastest finishers increased from 27 years to 53 years for women and from 30 years to 44 years for men ( Figure 5 ) (Table 6 ). For the annual three fastest finishers ( Figure 5B ), the age of peak performance increased from 26 (s=2) years (1984) to 43 (s=11) years in women and from 33 (s=6) years to 50 (s=5) years in men (Table   6 ).
The age of fastest finishers ever Figure 6 presents the age of the fastest women and men ever, the top three women and men ever and the top ten women and men ever. The fastest woman ever was 27 years old, the fastest man ever 41 years with a difference of 34.1%. The top three women ever were 38.0 (s=10.5) years, the fastest three men ever 36.3 (s=4.5) years with a difference of 30.8 (s=21.0) %. Regarding the top ten finishers ever, women were 38.7 (s=7.8) years old and men 35.9 (s=9.6) years with a difference of 41.2 (s=21.2) %. For both the top three and the top ten female and male finishers, the age of peak performance was not different between women and men.
Discussion
Women reduced the gender gap in ultra-cycling speed
It has been reported that the gender difference in sports performance is non-linear (Reinboud 2004 ). However, in the present ultra-cyclists, the change in gender difference in performance was linear. The linear change in gender difference in the last 30 years may suggest that the fastest women will be able to narrow the gender gap in cycling speed in the 'Furnace Creek 508' in the future.
The gender difference in cycling speed might be influenced by the low number of women where women accounted only for 11.2% of the participants and 10.1% of the finishers. Coast, (s=3) % in the 150km cycling split in 'Powerman Zofingen' duathlon (Rüst, et al., 2013a) between 2002 and 2011.
The gender difference in endurance performance appears to be biological in origin Championships from 1979 to 1999, the gender difference in performance was 11 (s=1.8) % for all disciplines and ages (Schumacher, Mueller, & Keul, 2001 ). Sparling, O'Donnell, and Snow (1998) analysed the annual world best times from 1980 to 1996 for 1,500 m running and marathon. In 1,500m, the gender difference of 11.1 (s=1.1) % in the world best times was consistent from 1980 to 1996. In the marathon, the gender difference in the world best times of 11.2 (s=0.9) % was the same as for 1,500m. For swimming, the gender difference in performance for 1,500m freestyle was 11 (s=1) % (Tanaka, & Seals, 1997) and 12.5 (s=9.6) % in the 'English Channel Swim' (Fischer, Knechtle, Rüst, & Rosemann, 2013) .
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The gender difference of 14.3 (s=8.2) % for the annual fastest cyclists and 10.7 (s=1.9) % for the annual three fastest cyclists in 2012 was in line to findings in other ultra-endurance performances such as ultra-swimming (Eichenberger, et al., 2012a (Eichenberger, et al., , 2013 Fischer, Knechtle, Rüst, & Rosemann, 2013) and ultra-running (Hoffman, & Wegelin, 2009 ). In the 'English Channel Swim', the gender difference for the annual three fastest swimmers was 12.5 (s=9.6) % between 1975 and 2011 (Fischer, Knechtle, Rüst, & Rosemann, 2013) . In the 'Lake Zurich Swim', the gender difference in swimming time was 11.5 (s=11.6) % for winners during 1987 (Eichenberger, et al., 2013 .
Recent studies showed that women were able to reduce the gender difference in swimming (Eichenberger, et al., 2012a (Eichenberger, et al., , 2013 Fischer, Knechtle, Rüst, & Rosemann, 2013; Rüst, Knechtle, Rosemann, & Lepers, 2014a; Rüst, Lepers, Rosemann, & Knechtle, 2014b; Vogt, Rüst, Rosemann, Lepers, & Knechtle, 2013; Zingg, Rüst, Rosemann, Lepers, & Knechtle, 2014) , cycling (Gloor, Knechtle, Knechtle, Rüst, Haupt, Rosemann, & Lepers, 2013; Shoak, Knechtle, Knechtle, Rüst, Rosemann, & Lepers, 2013; Zingg, Knechtle, Rüst, Rosemann, & Lepers, 2013a) , running (Hoffman, & Wegelin, 2009; Peter, Rüst, Knechtle, Rosemann, & Lepers, 2014; Zingg, Knechtle, Rüst, Rosemann, & Lepers, 2013a) , and triathlon (Knechtle, Knechtle, & Lepers, 2011a; Rüst, Knechtle, Rosemann, & Lepers, 2012d) in recent years and confirmed the present trend that women were also able to reduce the gender gap in ultracycling.
The gender difference in ultra-performance might be explained by anthropometric differences such as differences in skeletal muscle mass and body fat between women and men. Male ultra-endurance athletes had a higher skeletal muscle mass than female ultra-endurance athletes (Knechtle, Baumann, Wirth, Knechtle, & Rosemann, 2010a; Knechtle, et al., 2010b Knechtle, et al., , 2010c 2010d; 2011b; Weitkunat, Knechtle, Knechtle, Rüst, & Rosemann, 2012) . Knechtle, Knechtle and Lepers (2011a) argued that the increase in gender difference with increasing length in ultra-performance such as an ultra-triathlon was most probably due to the lower skeletal muscle mass in women.
Another anthropometric variable for a successful endurance performance is percent body fat.
Several studies investigated the correlation between percent body fat and ultra-performance (Knechtle, Knechtle, Lepers, & Rosemann, 2010g; Knechtle, Knechtle, Rosemann, & Lepers, 2010e, Knechtle, Wirth, Rüst, & Rosemann, 2011d Schmid, et al., 2012) . Lower body fat was associated with faster race times in men (Knechtle, Knechtle, Rüst, & Rosemann, 2011c; Rüst, Knechtle, Knechtle, & Rosemann, 2012a) . The average body fat percentage for female and male 100km ultra-marathoners was ~26.8% (20.0-31.4%) or ~17.0 kg and ~16.1% or ~11.9 kg, respectively (Knechtle, Knechtle, Rosemann, & Lepers, 2010f; Knechtle, Knechtle, Lepers, & Rosemann, 2010g) . The higher skeletal muscle mass and the lower percent body fat in men may support the theory of a biological based performance difference of female and male ultra-endurance athletes.
Another explanation for the gender difference in participation and performance in ultraendurance could be a difference in motivation between men and women to compete in ultraendurance. Personality, motivation, and goal orientation have been investigated in endurance athletes such as runners (Bond, 2005) and participants in different disciplines (Frederick, & Ryan, 1993; Gill, & Overdorf, 1996) . Women were motivated to exercise regularly to reduce body fat, to increase physical fitness, or to improve social interactions (Bond, 2005; Frederick, & Ryan, 1993; Gill, & Overdorf, 1996; Hodge, Allen, & Smellie, 2008; Levy, 2002) . The aspect of competing and winning seemed to be of lower importance for women compared to men. For example, for female marathoners, the aspect of social affiliation and improving physical fitness was more important than athletic achievement and personal accomplishment (Masters, & Ogles, 1995; Ogles, & Masters, 2003) . Krouse, Ransdell, Lucas, and Pritchard (2011) investigated the influence of motivation, goal orientation and training in female ultra-marathoners. General health orientation and psychological coping were the strongest motivational factors for female ultra-marathoners.
For men, the motivation to compete in sport might be different compared to women.
According to Lombardo (2012) the most popular modern male sports require skills needed for success in male-to-male physical competition, primitive hunting and warfare. Male champion athletes obtain a high status and reproductive opportunities in ways that parallel those gained by successful primitive hunters and warriors. Men pay closer attention than do women to male sports to evaluate potential allies and rivals. Male sports became culturally more important when opportunities to evaluate potential allies and rivals declined as both the survival importance of hunting and the proportion of men who experience combat decreased.
The characteristics of primitive and modern sports are more consistent with these predictions than those generated by intersexual sexual selection theories of sport (Lombardo, 2012) .
In this study, we included ambient air temperatures as co-variables to investigate a potential influence of environmental temperatures on performance since it has been reported for runners (Parise, & Hoffman, 2011; Wegelin, & Hoffman, 2011) °C, water temperature was significantly and negatively associated with performance in the fastest swimmers (Eichenberger, et al., 2013) . However, in the present ultra-cyclists, both performances and sex differences in performance were not influenced by environmental temperatures. Death Valley is famous as the hottest place on earth and driest place in North America (www.nps.gov/deva/naturescience/weather-and-climate.htm). The world record highest air temperature of 57 °C was recorded at Furnace Creek on July 10, 1913. Summer temperatures often top 49 °C in the shade with overnight lows dipping into the mid-30s °C.
(www.nps.gov/deva/naturescience/weather-and-climate.htm). The kind of exercise and the duration might be of importance whether performance will be impaired or not by ambient temperatures. In marathon running at temperatures from 5 °C to 25 °C, race times became slower for women and men with increasing temperature with no obvious differences between the genders (Ely, Cheuvront, Roberts, & Montain, 2007) . In a 164km road cycling event held during summer where the ambient temperature was >39.0° C during the final two hours mean finish times for men and women were similar (Armstrong, et al., 2012) . The aspect of previous experience in ultra-endurance needs also to be considered. Successful ultraendurance athletes such as ultra-marathoners (Hoffman & Krishnan, 2013; Knechtle, Knechtle, Rosemann, & Lepers, 2011f) , ultra-triathletes (Herbst, et al., 2011) , and ultramountain bikers (Knechtle, Knechtle, Rosemann, & Senn, 2011g) have a large previous experience before they successfully compete in ultra-endurance races.
Changes in cycling speeds were non-linearly in these athletes. Polynomials of 5 th order have no biological or physiological meaning. However, a non-linear increase in cycling speed suggests that these athletes have reached their limits in this race and further improvements are rather unlikely. Future research might consider fitting more appropriate asymptotic models similar to those used by Nevill and Whyte (2005) when modelling world record running speeds.
Winning performers become older and faster across years
The second aim was to identify the age of peak ultra-cycling speed in a non-drafting ultracycling race. The age of the annual fastest finishers increased across years for women and men and the fastest cycling speeds were attained at the age of ~30-40 years for women and men. Generally, the age of peak performance in endurance athletes is not different between the genders for different disciplines such as running (Eichenberger, Knechtle, Rüst, Rosemann, & Lepers, 2012b; Hunter, Stevens, Magennis, Skelton, & Fauth, 2011) , and triathlon (Gallmann, Knechtle, Rüst, Rosemann, & Lepers, 2014; Knechtle, Rüst, Rosemann, & Lepers, 2012c; Meili, Knechtle, Rüst, Rosemann, & Lepers, 2013; Rüst, Knechtle, Knechtle, Rosemann, & Lepers, 2012c) .
The age of the best performance between 30-40 years for both women and men is a common finding in ultra-endurance athletes such as triathletes (Meili, Stiefel, Knechtle, Rüst, Rosemann, & Lepers, 2013) , runners (Eichenberger, Knechtle, Rüst, Rosemann, & Lepers, 2012b; Zingg, Rüst, Lepers, Rosemann, & Knechtle, 2013b) and cyclists (Zingg, Knechtle, Rüst, Rosemann, & Lepers, 2013a) . The top cyclists in the 'Furnace Creek 508' where therefore older than elite marathoners (Hunter, Stevens, Magennis, Skelton, & Fauth, 2011) but at a similar age as reported for mountain ultramarathoners (Eichenberger, Knechtle, Rüst, Rosemann, & Lepers, 2012b) and ultra-triathletes (Knechtle, Rüst, Knechtle, Rosemann, & Lepers, 2012b ).
An increase in the age of the best performance across years has also been reported for ultraendurance athletes such as triathletes (Gallmann, Knechtle, Rüst, Rosemann, & Lepers, 2014; Knechtle, Rüst, Rosemann, & Lepers, 2012c; Meili, Knechtle, Rüst, Rosemann, & Lepers, 2013; Rüst, Knechtle, Knechtle, Rosemann, & Lepers, 2012c) and mountain ultramarathoners (Eichenberger, Knechtle, Rüst, Rosemann, & Lepers, 2012b) . Especially for triathletes, it has been shown that master triathletes showed relative improvements in their performances across the three triathlon disciplines and overall race times over the past three decades. This raises the question whether older male and female triathletes have yet reached their performance limits (Lepers, Knechtle, & Stapley, 2013) .
Age (Knechtle, Knechtle, Lepers, & Rosemann, 2010g) and previous experience (i.e. number of years competing as an elite athlete, fast personal best time in races of shorter length or races of the same length, number of completed races of shorter or the same length) (Knechtle, Knechtle, Rüst, Rosemann, &Lepers, 2011e; Rüst, Knechtle, Knechtle, & Rosemann, 2012a) seemed to play a major role in succeeding in ultra-endurance performance and could therefore be a crucial factor in a 818km cycling event such as the 'Furnace Creek 508'. In ultramarathoners, the number of previously completed marathons was higher than the number of completed marathons in marathoners and successful ultra-marathoners have 7.6 (s=6.3) years of experience in ultra-running (Knechtle, 2012 years. They found especially in athletes >35 years that intrinsic motivation was absolutely necessary to compete for 20h plus without getting public attention. Master athletes enjoyed 20 their participation, they were committed, they had high perceptions of ability and belonging, and they were predominantly intrinsically motivated.
Conclusions
To summarize, these results suggest that (i) women will be able to narrow the gender gap in cycling speed in the 'Furnace Creek 508' race in the future due to the linear decrease in gender difference and (ii) the maturity of these athletes has changed during the last three decades with the fastest finishers becoming older across the years. Table 2 : Multi-level regression analyses for changes in cycling speeds of the annual fastest and the annual three fastest female and male finishers (Model 1) with correction for multiple finishes (Model 2), the age of athletes with multiple finishes (Model 3), and with correction for the lowest (Model 4), the mean (Model 5), and the highest air temperatures (Model 6) during the race. Table 4 : Multi-level regression analyses for changes in gender differences of the annual fastest and the annual three fastest finishers (Model 1) with correction for multiple finishes (Model 2), and with correction for the lowest (Model 3), the mean (Model 4), and the highest air temperatures (Model 5) during the race. 
Model
Gender difference
Kind of regression
Sum of
